Consideration of the dependence of dose equivalent on directional aspects of a given radiation field is facilitated by the angular distribution factor, r (d) , which is defined as the ratio of the maximum directional dose equivalent and the ambient dose equivalent:3 H' (d) 
If the ICRU sphere is taken as an adequate representation of the human body, a study of the angular distribution factor, as presented in Figure 5 .1 for photons, is enlightening. In a field of penetrating radiation, its value gives an indication of the ratio of the reading of an individual dosimeter placed at the position of maximum dose equivalent, to that of an isotropically sensitive survey instrument measuring H*(lO).
For example, in an environment containing isotropically incident 100-ke V neutrons, r(lO mm) ~ 0.35 (see Figure 5 .2). Then, insofar as the ICRU sphere is representative of the human body, the reading of an ideally placed personal dosimeter measuring Hp(lO) will be 35 percent of the reading of a survey instrument [measuring ambient-dose equivalent, H*(lO)].
Data on angular distribution factors for various 3 r(d) must be distinguished from the isotropy factor, k (ICRU, 1976) , which refers to the dose-equivalent index and to a reciprocal ratio in the extreme cases of unilateral and isotropic irradiation. . Angular distribution factor, r(d), for depth of 10 mm for an isotropic field of photons as a function of their energy (Grosswendt and Hohlfeld, 1981; Dimbylow and Francis, 1979; Kramer and Drexler, 1979a) . 12 photon and neutron fields have been presented by Grosswendt and Hohlfeld (1981) .
The Relationship Between Individual
Monitoring Quantities and ICRP Limiting Quantities
In order to demonstrate the utility of the individual dose equivalents, their relationship to the organ (tissue) and effective dose equivalents, HT and HE, will be given. Only very limited calculations of Hp(lO) on the MIRD phantom ar:e available. However,Hp(lO) can be adequately represented, for this purpose, by the dose equivalent at 10-mm depth on an appropriate radius of the ICRU sphere, i.e., the directional dose equivalent H'(lO). Similarly, H'(0.07) can be taken as representative of H 8 (0.07).
In the case of photons, the substitution of H'(lO) for Hp(lO) can be shown to be acceptable by a comparison between H'(lO) and the actual individual dose equivalent, penetrating, Hp(lO), occurring on the MIRD-5 phantom at the two dosimeter locations frequently used in practice (on the front of the phantom on the abdomen, and on the thorax). The irradiation geometry used for this comparison is AP, which is probably the most frequent orientation in practice. Hp(lO) is approximated by the dose equivalent at depth 10 mm along the central axis in the ICRU sphere (see text) (ICRP, 1977 (ICRP, , 1979 . Five geometries are considered in the calculations: AP, broad parallel beam from front to back (anterior-posterior); PA, broad parallel beam from back to front (posterior-anterior); LAT, broad parallel beam from the side (lateral); IS, isotropic field; PL.IS., planar isotropic field, perpendicular to body axis.
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10-3 ~~~~~~~~~-'-'"""'-'-'-""""---'--'..U.UW Erratum ICRU Report 43 (1988) The following corrections should be made to figures of ICR U Report 43 ( 1988) between the individual dose equivalent, penetrating, on the one hand, and the effective dose equivalent and organ dose equivalents, on the other hand, for irradiation by photons or neutrons. However, it must be stressed that the size and shape of individuals vary greatly and these data are only presented as being illustrative of the degree of approximation achieved for the "average" person.
The data in Figures 5.4 to 5.20 show that, in almost all situations, the value of Hp(lO) is greater than effective dose equivalent, HE, and tissue dose equivalents, HT, provided that Hp(lO) is measured at an appropriate location on the body. tion used to produce the data in Figure 2 of ICRU Report 39 (ICRU, 1985) . For this reason, the values in Figure 5 .12 differ from those in ICRU Report 39.] In the rare situations where underestimation occurs, it is less than 15 percent. The data also indicate, as expected, the severe underestimation of HE and HT which can occur if Hp is monitored at an inappropriate location on the body. The overestimation which occurs at low-photon energies is not significant since at such energies dose to skin is limiting and H 8 (0.07) is the relevant monitoring quantity.
It is clear that H 8 {0.07) is equal to the dose equivalent to tissues at a depth of 0.07 mm and will, therefore, give a measure of dose equivalent to basal layer cells at that depth in exposed skin.
